Generation of solid waste is the integral consequence of civilization and its management is standing as a big challenge in front of state government at present time. Municipal solid waste in Durg-Bhilai is littered with improper places due to lack of understanding about the scientific importance of garbage and its consequences. Our foremost concern is the selection of appropriate dumping area nearby Durg-Bhilai (C.G.) and for the selection of appropriate dumping area, a multi criteria decision making technique is used. This paper attempts to evaluate 4 dumping areas based on 5 criteria. Analytical hierarchy process (AHP) is used to determine the weighs for each criterion and quality function deployment (QFD) is also implemented. The results indicate that Potiyakala was the best dumping site nearby Durg-Bhilai area.
Introduction
High population growth rate, industrialization, urbanization and economic growth are some of the most important factors contributing to the increase in municipal solid waste generation. Consumerism speed has been found very high covering around more than 50% of the total population since the last decade due to higher economic growth, which has ultimately resulted in an increased solid waste generation. The population has literally increased from 8.2 to 12.3 million in Mumbai during the period of Ten years at the rate of 49%. Similarly the population growth has been found to rise exponentially in other Indian cities; however, the growth rate may be varying. In India, due to urbanization, there is an enhancement of solid waste generation which was 27.8% in 2001 and is expected to reach 41% by the end of 2021. In certain Indian cities, Solid waste generation was 0.64 kg in Kanpur, 0.52 kg in Lucknow, 0.4 kg in Varanasi, 0.59 kg in Ahmedabad and 0.44 kg in Mumbai in the year 1995. At present total solid waste generated in India is around 42 million tons annually. Waste generation varies from 200-600 kg/capita/day and collection efficiency ranges from 50-90%. The maximum part of the overall waste is disposed of by the methods of landfilling on different sites selected on the basis of 144 certain criteria and different geographical aspects. Every urban, semi-urban, and rural area has a specific location where wastes are dumped but the technology of disposal varies.
In India, in most of the places, the disposal is executed unprofessionally. The dumping condition is pathetic at some places which need attention from municipal government officials. The inadequate dumping causes poor management of waste and leads to the generation of different disease, disturbance in the lifestyle of living beings, adverse effects to our environment and deterioration of non-living properties due to hazardous gases of waste.
Here the authors tried to study the strategy of their management and performed a comparative study to find out the best among them. In the past, different authors have analyzed the present conditions of their respective places of concern. They did comprehensive studies on different steps of waste management and most importantly on dumping areas like Joshi and Ahmed (2016) made an attempt to evaluate the major parameters of MSWM, and also performed a comprehensive review of municipal solid waste (MSW) generation, its characterization, collection, and treatment options and reported the current state of MSW management (MSWM) in Indian states and some of the important cities. Sahu (2007) in his paper elaborated the generation of municipality waste, its identification, and processing. The author majorly focused on the dumping area geography and land availability and did a calculation on municipality waste of different cities of India. The author further did a case study on it in Mind Space, Mumbai. Similarly, Sharholy et al. (2008) made an attempt to provide a comprehensive review of the characteristics, generation, collection & transportation, disposal and treatment technologies of MSW usually practiced in India. They tried to evaluate the current status of MSW and identify major problems associated with it. Rajput et al. (2009) compared the waste generation kg/capita/day and found that 2 kg in USA, 1.89 kg in Australia, 1.8 kg in Canada, 1.83 kg in Ireland, 1.1 kg in Belgium and Switzerland, 0.99 kg in Spain, 0.96 kg in Italy, 0.85 kg in Mexico and Greece during 1992 as per report and expected to be increased at least 25% by 2005 due to population and economic revolution. Agarwal et al. (2005) investigated and analyzed the MSW system in Delhi by focusing on recyclists which helped them evaluate the market mechanisms and details of the recycle trade in Delhi. Siddiqui et al. (2013) give details on waste collection scheme, present status of solid waste management and sanitary landfill in Mysore city. Similarly, solid waste generation in several developing countries and cities has been found in South East Asia region. Some important data can be mentioned such as 1.2 kg in Changging (1997), 0.6 kg in Shanghai (1993), 0.88 kg in Beijing (1991), 1.17 kg in Hong Kong residential cities and 3.9kg commercial (1994), 1.5 kg in Tokyo, 2.7 kg in Osaka, Japan (1993), 0.66 kg in Jakarta, Indonesia (1993), 1.29 kg in Kuala Lumpur, Malaysia (1989) , 0.53 kg in Metro Manila Philippines (1995), 0.5 kg in Khulana, Chittagong, Dhaka, 0.4 kg Sylhat, Bangladesh (1991). Bundela et al. (2010) considered that agricultural utilization of MSWC was the most cost-effective MSW option over traditional means like landfilling or incineration as it enables recycling of some potential plant nutrients but this can also lead to an environmental threat due to toxic pollutants and pathogens contained in it. They demonstrated the effects of MSWC amendment on soil microbial biomass. Guria and Tiwari (2010) investigated and analyzed the recycling of the municipal solid waste in the Bilaspur city in Chhattisgarh. The authors made a complete study on municipal solid waste generation, its collection, transportation treatment technologies involved etc. Agarwal and Gupta (2011) explained the global significance of Hazardous Waste Management. Their work incorporates past and present scenario of waste treatment and disposal facility like Treatment, Storage and Disposal Facility (TSDF) for management of wastes generated from industries, regarding acts and regulation of the Government. Authors also worked on the Hazardous Waste Management Strategy, which includes-Identification of Hazardous Waste Generation, Data Collection, Waste Characterization, and Quantification of Hazardous Wastes, identification of Sites for Disposal, Conducting EIA and Implementing TSDF Program. They did the Waste Characterization, Quantification of Hazardous Wastes, identification of Sites for Disposal, Conducting EIA, Implementation of TSDF, Disaster Management, and Emergency Preparedness. Kaushal et al. (2012) analyzed the changing trend in the MSW quantities and characteristics in 145 major urban agglomerations in India over the last four decades. They critically reviewed the present practices of estimating and forecasting MSW and highlight its limitations and changing needs of waste management technologies so that urban local bodies responsible for MSW management will prepare their plans efficiently. Lanjewar et al. (2014) mainly concentrated on municipal government's responsibility for implementing municipal solid waste management programs and facilities. Authors elaborated Integrated Solid Waste Management (ISWM). They concluded that solid waste management involves an interplay of six functional elements, namely generation of waste, storage, collection, transfer and transport, processing and recovery, and disposal. Raipur may still be lower in ranks in terms of per capita waste generation. The scenario can be changed only if the attitude of the people towards solid waste management changes. Muttamara et al. (1996) concluded that environmental pollution can be minimized by converting open dumping into a sanitary landfill with proper environmental protection measures & If possible, the government should adopt waste-to-energy treatment system.
Multi criteria decision making (MCDM) approaches have been widely used by authors in the past to evaluate some selection processes and carry out calculations. Kumar and Chandrakar (2013) used MCDM to determine GSCM (used to reduce waste, reduce emission, preserving the quality of natural resources etc.) performance with the help of the parameter related to GSCM performance. Yazdani (2014) focused on finding the right supplier based on fuzzy MCDM process. The weights of criteria are calculated by analytical hierarchy process (AHP) (Saaty, 2008) and the final ranking was achieved by fuzzy technique for order preference by similarity to an ideal solution (TOPSIS) (Opricovic & Tzeng, 2004) . presented a review of various MCDM methodologies for solving the supplier evaluation and selection process.
Methodology
The Methodology adopted in this research is directed to rank the criteria for the selection of Dumping Area as well as to select the best dumping site among the 4 sites of Durg-Bhilai. Firstly AHP (allows the user to access the relative weight of multiple criteria against given criteria in an intuitive manner) is applied to find out the weightings of criteria and after that TOPSIS method is used which is a method of compensatory aggregation for selecting the best Dumping Area in Durg-Bhilai. At last, the result is compared with the quality function deployment (QFD) technique.
In this research, the integration of the hierarchical MCDM method with QFD has been made in such a fashion so that the integration obeys the set of QFD implementation rules suggested by Burke et al. (2012) to act as guidelines for building and scoring QFD matrices. The rules are helpful to the QFD analyst while fitting any MCDM/scoring model appropriately to the QFD matrix. It has been shown that how the outcome of the selection decision varies with a slight change in the CReqs as well as EReqs. The hierarchical QFD matrix offers a symbolic scale in order to facilitate the assignment of importance weights for each CReq and.
Classification of criteria on the basis of expert opinion
The different criteria are selected according to the response of the questionnaire sent to municipal officials and discussion with the decision makers and these can be divided into Customers and Engineering Requirements as below:
Customers' requirements 
Result and Discussion
The proposed methodology is applied to different processes of Municipal Solid Waste Management & Dumping Areas of Durg-Bhilai. An attempt has been made to evaluate 4 Dumping Areas namely Kundara Para (S1), Potiyakala (S2), Jamul (S3), and Radhika Nagar (S4) having 5 criteria which are related to Customer Requirements.
Ranking of Dumping Areas using AHP-TOPSIS
A matrix is then prepared including values as per our understanding of the response of the questionnaire and discussion with the decision makers. Table 2 clearly indicates that geographic location carries the maximum weightage among all considered for evaluation and thus it is the most important factor and area of concern for selecting a dumping yard. Now, since CR is less than 0.10, so the values of matrix 1, has been decided, is correct i.e. there is good consistency in the judgments made. Also, there is no contradiction in the judgments. After AHP technique TOPSIS method is applied for the evaluation of dumping areas on the basis of suggested criteria's as shown below: i.e. represented below: Fig. 1 shows the ranking of the four dumping areas and it clearly shows that Potiyakala is the best Dumping Area among four Dumping Areas of Durg-Bhilai.
Fig. 1. Ranking of Dumping Areas

Formation of QFD Matrix
The central relationship matrix for the hierarchical QFD model has been developed in Table 5 . This central relationship matrix depicts the relationships among criteria for CReqs and EReqs. The relationship utilizes symbolic scale whose utility values for CReqs generated using the hierarchical model have been considered in the central relationship matrix. The matrix is generated in order to trade-off among the CReqs and EReqs. At this juncture, the following equations are utilized to compute the degree of importance (wj) and normalized degree of importance (wj) for the EReqs. The representation of the relative comparison among the Dumping Areas on the combined AHP-QFD model is S2 >S3 >S1 > S4
Conclusion
According to the survey and analysis carried, the selection for appropriate dumping ground has been evaluated according to 5 criteria's i. 
